of shock and its consequences have borne a direct relationship to the degree of infection of the gastro-intestinal tract. This is most manifest in those sequela of shock which are grouped under the term of neurasthenia, since these sufferers are almost invariably demonstrably toxic. One can easily imagine that any very powerful mental stimulus may inhibit the function of the liver sufficiently to permit of the flooding of the general circulation with poisonous products in such quantity as to produce death. Certainly &all the symptoms of shock are identical with those of acute auto-intoxication.
It seems to me perfectly clear that the poisonous products which are responsible for the symptoms of shock cannot always be derived from damaged structures, as has been suggested, since shock in all degrees of severity may ensue when there has been no obvious traumatism and certainly no coarse destruction of tissues. Even' in the case of injury the degree of shock bears no constant relationship to the extent of damage sustained by the soft parts. How rarely do we get symptoms of shock in the largest and most prolonged operative procedures for the results of chronic intestinal stasis, provided care be taken to evacuate the small intestine as a preparatory measure! This view does not militate against the supposition that acidosis may exist and may play an important part as an ,end result in the production of the symptoms of shock. Again, the shock which a patient, the subject of acute intestinal obstruction, sustains when operated on while the small intestine is distended with infected and stagnating material is familiar to us all. The surgeon is well aware that the only means he has of combating shock in the'se circumstances is to evacuate the distended small intestine as thoroughly and as quickly as possible, and to introduce six to eight pints of saline into the axillae at the time of the operation. The effect of this saline is to free the circulation from toxins absorbed from the intestine, which, if not removed,, would produce the symptoms classified as "shock." Dr. W. J. Mayo and Dr. Crile examined a number of colectomy cases at Guy's and were much impressed by the complete absence of shock in any of them.
Mr. J. P. LOCKHART-MUMMERY.
The modern physiologist has too often been interested only in the scientific aspect of his investigations into animal physiology without regard to the practical application and value of his discoveries. This is one of the natural results of physiology being divorced from practical application and becoming a special study. In an ideal state of things every surgeon should be a physiologist, as every physiologist should be a surgeon or physician. The War in this as in so many other respects, has forced us to co-ordinate our knowledge for practical ends. On these grounds I particularly welcome the opening paper emanating as it does from the laboratory of a pure physiologist.
The sequence of events when a new truth is discovered, or a new principle demonstrated, is much as follows: A clinical phenomenon is observed by doctors and an explanation is sought in the physiological laboratory. As the result, often of much work, an explanation of this phenomenon is found, and certain natural laws governing it are discovered. If the discovery is a true one the application of these principles and rules *to clinical cases will enable us to control or abolish the phenomenon in question, in proportion as we correctly apply these principles. One of the best examples of this was the discovery of the principle of antiseptic surgery by Lister. The pure physiologist is apt to lose sight of the fact because it does not come. under his observation-that the best proof of the correctness of the new principle is that it enables the surgeon to control the phenomenon. The greatest proof of the value of Lister's discovery is the fact that the application of his principle does away with sepsis. Now in the case of surgical shock certain laws were discovered, and what has been described as the vasomotor theory of shock, which was first propounded by Dr. Crile and later by myself, was formulated. Since then those principles have been widely applied as a means of combating surgical shock in the operating theatre, and as the direct result of the application of thmose principles surgical shock has almost disappeared in civilian surgical practice. When I was a house surgeon surgical shock was a common cause of death after any big operation, and as a house surgeon I was constantly having to treat shock. At the present time surgical shock is very seldom seen in any modern hospital as the result of an operation. Personally I have long ceased to fear shock from any operation, and I should now feel as much ashamed of a case of mine suffering from shock as I should of a clean case which developed sepsis as the result of my interference. We do not, have to treat shock in these days because we do-not cause it. This is the^direct result of the application of a physiological principle, and is in itself the best possible proof that the principle was a correct interpretation of the phenomenon of surgical shock. But four and a half years ago the War came and certain facts soon became evident. One of these was that the methods of combating * shock which Were so successfui in the operating theatre at home failed when applied in the casualty clearing stations. Another fact also became evident even earlier, namely, that the methods of combating sepsis which were in universal use failed completely when applied to wounded men on the field. Almost all the wounds received by our fighting forces in this war have become septic. This has not, however, led us to abandon the principle of asepsis, or to doubt its essential truth. We have discovered that as the result of modern conditions of fighting new factors have been introduced into the problem which have rendered our methods of combating sepsis ineffective. The same has been the case with shock. Personally I have always recognized that there were certain cases which appeared to be shock, which did not respond to treatment in conformity with the vasomotor theory of shock. The notable exceptions were burns, and .cases of peritonitis and intestinal obstruction. I pointed this out as long ago as 1905 in my Hunterian lectures, and observed then that these cases suggested a toxaemic cause for the condition. I think it possible that Dr. Dale and Professor Bayliss may be right in believing that chemical poisons, the direct result of massive injury of tissues, -are one of the causes of the condition described as shock in men wounded in the field. I believe this condition of shock is closely related to that seen after burns, and that the same treatment will help both.
The trouble at present is that there is no proper accepted definition of shockl. The term is one applied to a clinical state or phenomenon with which surgeons are well acquainted. Unfortunately we are not at present able to distinguish clinically -any material difference between the clinical picture presented by, we will say, a patient dying from a severe burn, and one dying from a severe surgical operation performed by what my friend Dr. Crile has described as a " carnivorous surgeon. The physiological causes are different, but there is very little difference in the clinical picture.
We must recognize that there are several different physiological conditions often described as surgical shock. It is essential that we should differentiate between them. Surgical shock, as it used to be seen in the operating theatres, is one thing, and -I am convinced that the vasomotor theory of its causation is correct. It can be entirely avoided, and when it occurs it is best treated by morphia and pituitary extract, complete rest, warmth, the administration of fltiid, &c. Toxic shock, as seen in war and in cases of burns, is quite another thing (although both conditions are often, associated), and while from the nature of its causation we cannot hope to deal with it as we-have done with surgical or operative shock, that is, by prevention, we should be able to treat it by appropriate measures. Among these I should assign a prominent place to continuous saline infusion, as it has been shown that toxaemias, whether chemical or bacterial in origin, are best treated by flooding the tissues with water, on the principle that in this way we dilute the poison and enable the kidneys to eliminate it as quickly. as may be. One has only to consider the wonderful results of treating general peritonitis and cholera on this principle to realize that we are only at the beginning of its use in dealiig with toxic states.
The openers' theory of shock as essentially a tQxcemia is a conception not compatible with surgical shock as it used to be seen in the operating theatre, since in such cases no cause for the toxwemia exists. I suggest, too, that they must produce direct experimental evidence that there is a toxermia in experimental shock. This can be tested by a crosscirculation experiment, but so far the evidence from such experiments is all the other way and opposed to any change in the chemical constitution of the blood. The openers of the discussion apparently accept the theory that the arterioles are contracted in shock, but they have not brought forward any satisfactory evidence to prove it and so far all experimental and clinical evidence is quite opposed to such a supposition. But, to my mind, the weakest link in their theory is the fact that it has not suggested any new means of treatment. The methods used at the Front, and those suggested in the papers, are such as were suggested by me in 1905 as compatible with the vasomotor theory of surgical shock -namely, rest, warmth, and means to increase the total amnount of fluid in efficient circulation.
Judging from the slides exhibited by Dr. Mott, it is quite evident that one of the patients who died from supposed shock was suffering from fat embolism, while the patient whose brain sections show collapsed cerebral vessels, evidently died from having been made to sit up while he had a low blood-pressure. He certainly did not die from surgical shock, but from being placed in the wrong position while his blood-pressure was inefficient. In other words, he died from collapse, the result of incorrect treatment.
